INTRODUCTION
In supramolecular or 'host-guest' chemistry the attention is focussed on the mimicry of natural molecular recognition processes in which weak, non-covalent interactions between molecules play an important role. Three-dimensional structures, that already have a molecular cavity, are attractive building blocks. Therefore, our efforts concentrate on the selective introduction of functional groups in calix [4] arenes [1, 2] , in resorcinol-based octols [2] and in cyclodextrins [3] . Secondly we use these compounds as enzyme mimics, in facilitated (membrane) transport, and in ion-selective sensors.
SELECTIVE FUNCTIONALIZATION OF CALIX[4lARENES
The cyclic tetramer of the base-catalyzed condensation of p-rerr-butylphenol with formaldehyde, p-terf-butylcalix[4]arene 1, exists in the cone conformation because of the hydrogen bonds that are present between the four hydroxyl groups at the so-called lower rim. The para positions of the phenol rings form the upper rim. We have succeeded in the selective functionalization of both the upper and the lower rim of calix [4] arenes.
Selective functionalization of the lower rim
Partial alkylarion of the lower rim. We found that monoalkylation of calix [4] arenes to the corresponding monoalkyl ethers 2 can be performed directly by reaction with an excess of alkylating agent in the presence of 1.2 equivalents of a weak base (CsF) in N,"-dimethylformamide (DMF) [4] , as an alternative for the selective dealkylation of di-or tetraalkylated calix[4]arenes with Me3SiI [5] . A stronger base like K2C03 in acetonitrile gave not only the monoalkyl ethers (2) but also the 1,3-dialkyl ethers (3). . This method leads to calix[4]arenes 9 in which the two alkylated phenols remain protected at the para position by terf-butyl groups. The difference in reactivity between phenols and alkylated phenols can also be used in the selective functionalization of de-ferf-butylated dialkoxycalix [4] arenes. The para positions of the phenols are more reactive towards electrophilic aromatic substitution then those of the alkylated phenol moieties. In this way different electrophiles (e.g. Br, NO2, CHO) can be introduced at the upper rim in high yields (compounds 10) [6] . 
SELECTIVE FUNCTIONALIZATION OF RESORCINOL-BASED CALIX[4]ARENES
The acid-catalyzed condensation of resorcinol with various aliphatic and aromatic aldehydes can be directed to give the cyclic tetramer in a conformation (all-cis or cone) in which all the aromatic hydroxyl groups are at one face of the molecule. The triply bridged, tetrabromo octol 13 [20] , in the all-cis conformation, is a key intermediate in our efforts to arrive at selectively functionalized resorcinol-based octols. Previously, we have reported that two of the four bromo atoms of the triply bridged octol 13 can be removed selectively in 76% yield [21] by treatment with 5 equivalents of n-BuLi and quenching with acid after 15 seconds. After incorporation of the fourth bridge, the two remaining bromo atoms can be replaced by electrophiles (C(O)OMe, OH) via the dilithio compound or by a cyano group via a Rosenmund-von Braun reaction to give cavitands 14. 'H NMR spectroscopy of the carcerand obtained after the reaction of the selectively functionalized cavitand 14 (E = OH) with CH2BrC1 strongly suggests that only one isomer (the C-isomer, in which the molecular cavities of the two cavitnnd moieties are above each other) is formed. Recently, we managed to couple the triply bridged octol 13 to an upper rim-l,3-difunctionalized calix[4]arene via two amide or ester linkers (compound 15) [22] .
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SELECTIVE FUNCTIONALIZATION OF CYCLODEXTRINS
Cyclodextrins are a group of cyclic D-glucose oligomers (e.g. P-cyclodextrin contains 7 glucose units) which are soluble in water and have a hydrophobic molecular cavity. We are using cyclodextrins to synthesize new water soluble host compounds by coupling to other building blocks like calix [4] arenes. In this way we hope to arrive at more defined molecular cavities for neutral guests which can be used in molecular transport and catalysis.
Different methods for monofunctionalization of the secondary hydroxylic side of P-cyclodextrin have been investigated. The monofunctionalization of the lipophilic heptakis(6-0-rut-butyldimethylsily1)-P-cyclodextrin by means of converting the two secondary hydroxyl groups from the same glucose unit to ;L manno-epoxide was reported by Pregel and Buncel [23] . We have exploited this method for the introduction of amino nucleophiles (like ethylenediamine and lithium azide) to the secondary hydroxylic face of the cyclodextrin [24] . The ethylenediamine-substituted silylated P-cyclodextrin has been coupled to mono-p-formyl-calix[4]-arene tetraester, leading to compound 16 [24] . 
Transport through supported liquid membranes
The calixcrown 19 was also used for the selective transport of K+ through a supported liquid membrane (SLM). In the presence of a hundred fold excess of sodium the potassium flux is still 2.7 times the sodium flux [30] . Not only cations can be transported through SLM's but also neutral molecules like ureum. For the transport of ureum the best results are obtained with the uranylcalixsalophene 21 [311. 
